® 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 529 317 AH 



© Application number: 92112744.5 
© Date of filing: 25.07.92 



EUROPEAN PATENT APPLICATION 

© int. ci.s: H04N 7/18, G08B 13/196 



© Priority: 22.08.91 US 748756 




Applicant: Sensormatic Electronics 




Corporation 


© Date of publication of application: 




500 Northwest 12th Avenue 


03.03.93 Bulletin 93/09 




Deerfield Beach, Florida 33442-1795(US) 


© Designated Contracting States: 


© 


Inventor: Pfaff, Robert 


DE FR GB SE 




18245 103 Trail South 






Boca Raton, Florida 33498(US) 




© 


Representative: Hafner, Dieter 






Dipl.-Phys. Dr. D. Hafner - Dipl.-lng. H. Stippl 






Ostendstrasse 132 






W-8500 Nurnberg 30 (DE) 



yy 



© Surveillance system with master camera control of slave cameras. 



© A camera surveillance system in which a master 
adjustable camera means selects a position in a 
premises and transmits information related to the 
selected position to a slave adjustable camera 



means. Based on this related information, the slave 
adjustable camera means trains on or views the 
selected position. 
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Field of the Invention 

This invention relates to surveillance systems 
for providing visual surveillance of a premises and, 
in particular, lo a system and method for control- 
ling one or more surveillance devices to simulta- 
neously view an object within the premises. 

Background of the Invention 



In video surveillance systems currently avail- 
able, it is common to have multiple adjustable 
video cameras located throughout a premises. A 
security operator, located at a master control panel, 
has the capability of individually adjusting the view- 
ing or optical axis of each camera by changing the 
pan and tilt angles of the camera. The operator 
also has the capability of adjusting the zoom and 
the focus states of each camera. In this manner, 
the security operator can sequentially train the op- 
tical axes and, therefore, the fields of view of 
selected cameras on a desired location or object 
within the premises, thereby advantageously afford- 
ing multiple viewing angles thereof. 

The advantages of multiple viewing angles are 
readily appreciated in situations where a subject is 
moving about a premises. As the subject moves, 
physical parts of the premises, such as doors, 
walls and furniture, temporarily prevent various 
cameras from viewing the subject. Also, the subject 
may be facing away from a single camera thereby 
shielding the subject's activity or preventing view- 
ing of the subject's face. By simultaneously track- 
ing the subject with more than one camera, mul- 
tiple viewing angles of the subject are provided and 
the aforementioned problems are minimized. 

In present video surveillance systems, it is very 
difficult for a security operator to simultaneously 
control two cameras while tracking a subject mov- 
ing through a premises. For example,, the operator, 
while viewing the video signal of a first camera, 
must adjust the optical axis of the first camera, by 
means of a joystick (or other control device) which 
controls the panning and tilting of the camera, until 
the desired subject is viewed. At the same time, or 
closely thereafter, the operator, while viewing the 
video output of a second camera, must manipulate 
a second joystick so as to pan and tilt the second 
camera to adjust the optical axis of the second 
camera until the subject is also viewed by the 
second camera. The operator, thus, often finds 
himself or herself trying to control the first camera 
with one hand, and the second camera with the 
other hand, while watching the video signals of 
both the first and second cameras, to try to keep 
both cameras trained on the subject. 

As can be appreciated, the difficulty of tracking 
a subject in this way distracts the operator from the 



primary task of observing and detecting anomalous 
situations or actions by the subject. Further, as the 
number of cameras being used to simultaneously 
track a subject increases above two, it becomes 

5 increasingly difficult, if not impossible, for an oper- 
ator to effectively track the subject. 

Still further, as a subject moves beyond the 
range of a camera, the operator must determine 
and manually select the address of a different 

70 camera to be included in the tracking. Upon select- 
ing the new address, which in and of itself is a 
distraction to the operator, the optical axis of the 
newly selected camera is initially in an unknown 
state. Therefore, the operator must spend an inor- 

75 dinate amount of time initially panning and tilting 
the newly selected camera to adjust its optical axis 
such that it is trained on the subject. 

It is, therefore, an object of the present inven- 
tion to provide a camera surveillance system and 

20 method which do not have the aforementioned dis- 
advantages of the known surveillance systems. 

It is also an object of the present invention to 
provide a camera surveillance system and method 
with multiple surveillance devices and in which 

25 improved simultaneous control of the multiple sur- 
veillance devices is also provided. 

It is a further object of the present invention to. 
provide a camera surveillance system and method 
with which an operator can easily track, with mul- 

30 tiple surveillance cameras, a subject moving 
through a premises. 

Summary of the Invention 



35 In accordance with the principles of the present 

invention, the above and other objectives are re-~ 
alized in a camera surveillance system and method 
wherein a master adjustable camera means selects 
a position in a premises by training its optical axis 

40 on the position. Communication means responsive 
to the master adjustable camera means then com- 
municates to other adjustable camera means (slave 
adjustable cameras means) in the system informa- 
tion relating to the selected position. Based upon 

45 the received information certain of the slave adjust- 
able cameras means, automatically move to adjust 
their respective optical axes. Preferably, this adjust- 
ment causes the optical axes of these cameras to 
also be trained on the selected position. In this 

so manner, a security operator need only control a 
master adjustable camera means so that it's optical 
axis is trained on a subject, while a number of 
other adjustable slave camera means will then 
automatically follow this adjustment and also be 

55 trained on the subject. 

in the embodiment of the invention to be dis- 
closed hereinafter, each slave adjustable camera 
means, based on the information from the master 
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adjustable camera means, determines whether it is 
within a predetermined range of the selected posi- 
tion. If within this range, the slave adjustable cam- 
era means then adjusts its optical axis to train on 
the selected position. 

Also, in the embodiment of the invention to be 
disclosed hereinafter, the master adjustable camera 
means selects a position relative to a predeter- 
mined horizontal plane. The information related to 
the selected position is then such as to permit a 
determination of the relative location of the se- 
lected position in this predetermined horizontal 
plane. The positional location is determined by the 
master adjustable camera means based on its tilt 
angle, i.e., the angle of its optical axis with respect 
to a predetermined vertical direction, its pan angle, 
i.e., the angle of the projection of its optical axis in 
a horizontal plane relative to a predetermined hori- 
zontal direction, its height above the preselected 
plane and the relative position of its projection into 
such plane. 

De scription of the Drawings 

The above and other features and aspects of 
the present invention will become more apparent 
■upon reading the following detailed description in 
conjunction with accompanying drawings, in which: 
FIG. 1 shows a surveillance system in accor- 
dance with the principles of the present inven- 
tion. 

FIG. 2 shows, in side view, a master camera of 
the surveillance system of FIG. 1 viewing a 
subject; 

FIG 3 illustrates the coordinate position of the 
point at which a subject being viewed by the 
master camera of FIG. 2 intersects with a 
preselected horizontal plane; 
FIG. 4, also in side view, shows a slave camera 
of the system of FIG. 1; 

FIG. 5 illustrates pictorally the determination of 
the of the pan angle for the slave camera of FIG. 
4; and 

FIG. 6 is a block diagram showing in greater 
detail the surveillance system of FIGS. 1-5. 

Detailed Description of the Invention 



In FIG. 1, a premises 1 is under the surveil- 
lance of a surveillance system 100 in accordance 
with the principles of the present invention. As 
shown in FIGS. 1 and 6, the surveillance system 
100 comprises a master camera MD and slave 
cameras SD1-SD5 which are distributed around the 
premises 1. 

Referring to FIG. 6, the master camera MD 
comprises a controller 10, such as a microproces- 
sor or dedicated hardware, which bidirectionally 



communicates with a monitoring station 11 and 
with slave cameras SD1-SD5 over bidirectional 
communications paths 21. The master camera MD 
also comprises a pan motor 13, a tilt motor 14, a 
5 focus motor 15 and a zoom motor 16 which control 
an image and lens assembly 17. 

Control signals for, driving these motors are 
provided by the controller 10. The motors, in turn, 
have feedback outputs 13A-16A which provide in- 
w formation relating to the respective motor's current 
position to the controller 10. 

Suitable drive signals to the pan and tilt motors 
13 and 14 result in the pan and tilt angles of the 
image and lens assembly 17 being adjusted. These 
15 angles, in turn, control the position of the viewing 
direction or optical axis 17A of the assembly. Simi- 
larly, suitable drive signals to the focus and zoom 
motors 15 and 16 will result in adjustment of the 
focus and zoom states or conditions of the assem- 
20 bly 17. 

A memory unit 12, such as a RAM or EEPR- 
OM, stores information for the master camera MD 
relative to a horizontal reference plane 2 (see, FIG. 
1). The information stored in the memory unit 12 
25 includes the relative coordinate position of the mas- 
ter camera MD as projected into the reference 
plane 2. It also includes the height of the master 
camera MD above this plane. Additionally, the 
memory 12 stores the pan angle and tilt angle of 
30 the master camera MD. 

The controller 10 can read the information 
stored in the memory unit 12. The controller in- 
cludes a mathematical processor which can per- 
form mathematical^ calculations, as described be- 
35 low, based on this and other stored information. 

Each of the slave cameras SD1 to SD5 has the 
same component configuration as shown in FIG. 6 
and above-described for the master camera MD. 
These components have not been specifically 
40 shown in FIG. 6 for ease of illustration. 

The reference plane 2 defines the points or 
positions in the premises 1 which can be selected 
by the master camera MD. The master camera MD 
selects a position by causing the optical axis 17a of 
45 its image and camera assembly 17 to be focused 
on and intersect the position. By appropriately se- 
lecting the height of this plane relative to the height 
of the average human, the master camera MD, 
when directed at a position, will be able to view an 
so entire human subject if located at the selected 
position. A typical height for the reference plane 2 
might be four feet from the premises floor. 

In accordance with the principles of the present 
invention, the master camera MD is adapted not 
55 only to train on or view a selected position in the 
reference plane 2, but also to provide information 
related to the selected position. This related in- 
formation is then broadcast by the master camera 
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MD over the paths 21 to the slave cameras SD1- 
SD5. Based upon this information, certain of the 
slave cameras will then adjust one or more of their 
respective pan, tilt, focus and 200m motors in a 
preselected manner. Preferably, the adjustments 
will result in the cameras also training on or view- 
ing the selected position. In this way, once the 
master camera MD trains on or views a subject in 
the premises 1, certain of the slave cameras SD1- 
SD5 will automatically also train on or view the 
subject without the need for operator intervention. 
A more detailed explanation of the operation of the 
system 100 follows. 

An operator, located at the monitoring station 
11, views a primary monitor 11A which displays the 
video output of the master camera MD. The oper- 
ator can also view a number of secondary monitors 
11C, 11 D, etc. which display the video outputs of 
one or more of the slave cameras SD1-SD5, By 
operating a joy stick 11B, or a similar device, the 
operator can transmit messages to the controller 10 
of the master camera MD reguesting that the pan 
angle and the tilt angle of the image and lens 
assembly 17 of the camera be changed. The con- 
troller 10, in response to the received request, 
drives the pan motor 13 and/or the tilt motor 14 in 
the desired direction. 

During this movement, the feedback outputs 
13A and 14A of the motors provide the controller 
10 with an exact value for the current pan angle of 
the master camera MD and an exact value for the 
tilt angle of the camera. These values are stored by 
the controller 10 in its memory 12. 

As the master camera MD is moved, the con- 
troller 10 periodically calculates, based on the 
aforesaid stored current pan and tilt angles and the 
stored master camera's height above and its pro- 
jected coordinate position in the plane 2, the co- 
ordinates of the position (the selected position) in 
the plane intersected by the optical axis 17A of the 
camera. The calculated coordinates are then broad- 
cast to all the slave cameras SD1-SD5. 

The slave cameras receive the broadcast at 
their respective controllers 10. Each controller 10 
then calculates the range or distance of its slave 
camera to the selected position. This is accom- 
plished utilizing the received coordinates of the 
selected position and stored information at the re- 
spective slave camera as to its coordinate position 
projected in the plane 2 and its height above the 
plane. If the calculated range is within a predeter- 
mined range, the controller 10 of the particular 
slave camera then determines that its respective 
image and lens assembly 17 should then also be 
trained on or view the selected position. 

The controller 10 of the slave camera, there- 
upon, via its mathematical processor and using the 
above information, i.e., the coordinates of the se- 
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lected position, the height of its respective slave 
camera above the reference plane 2, and the co- 
ordinate position of its respective slave camera, 
determines the pan and tilt angles needed to bring 

5 the optical axis 17A of the linage and lens assem- 
bly of the slave camera to the selected position. 
The controller 10, once these angles are calcu- 
lated, then addresses its pan and tilt motors to 
drive the camera to the selected position. 

70 If the operator at the monitor station 11 is thus 

moving the master camera MD to follow a subject, 
the respective slave cameras in-range will also be 
moved automatically to follow the subject. The vid- 
eo from these in-range slave cameras available at 

75 the monitor station 11 will then automatically be 
coupled by the station to respective ones of the 
monitors 11C, 1 1 D, etc. The operator is therefore 
provided with multiple views of the subject, i.e., 
views from the master and in-range slave cameras, 

20 without being distracted by having to control sev- 
eral cameras to obtain these views. As a result, the 
operator can concentrate on following and viewing 
the subject with the master camera MD. 

In the above-discussed operation, the master 

25 camera performs calculations to determine the co- 
ordinates of the selected position in the reference 
plane 2. These coordinates are transmitted to each 
slave camera. Each slave camera, based upon 
such coordinates, then calculates range and, if 

30 within a preselected range, determines the pan and 
tilt angles needed to bring the camera to the se- 
lected position. 

However, it is within the contemplation of the 
present invention for the master camera MD to 

35 send information related to the selected position 
and for the slave cameras to calculate the coordi- 
nates of the selected position in the plane 2 based 
on this information and other stored information at 
the slave cameras. 

40 i For example, each slave camera can store 
information as to its coordinate position in and its 
height above the plane 2 and as to the coordinates 
and height relative to the plane 2 of the master 
camera and each of the other slave cameras. With 

45 this information at each slave camera, the master 
camera need only transmit information as to its pan 
and tilt angles when trained on the selected posi- 
tion. After receiving this information, the controller 
at each slave camera can use this information and 

50 its stored information to calculate the coordinates 
corresponding to the selected position and from 
these coordinates and the stored information it can 
determine the pan and tilt angles for training on the 
selected position. A more detailed explanation of 

55 calculating the pan and tilt angles for a selected 
position in the reference plane 2 for the master 
camera MD and slave cameras SD1-SD5 is given 
below. 

4 
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More particularly, as shown in FIG. 1, the hori- 
zontal plane 2 is segmented into a checkerboard 
coordinate grid, with each box 3 of the coordinate 
grid measuring one fool by one foot. The 0,0 
coordinate position of the grid is located in the 
upper left hand corner of Fig. 1 and the 59,59 
coordinate position is located in the lower right 
hand corner of Fig. 1. As can be appreciated, the 
size of each grid box 3, and the. location of the 
origin of the grid with respect to the premises 1 is 
arbitrary, and the values selected in this example 
are for illustrative purposes only. 

The master camera MD is mounted at a verti- 
cal height H MD above the coordinates (39, 54) of 
the horizontal plane 2. The master camera MD thus 
has stored in its memory 12 both its vertical height 
value H M d and its projected coordinates (39, 54) in 
the horizontal plane 2. Slave camera SD2 is at a 
vertical height of H SD2 above coordinates (14, 15) of 
the plane 2. The slave camera SD2 also has stored 
in its memory 12 both its vertical height value H SD2 
and its projected coordinates (14, 15) in the plane 
2. A subject S, who is to be tracked by the surveil- 
lance system, is located at coordinate position (36, 
32) in the horizontal plane 2. 

To track the subject S, the operator at the 
control station 11 moves his or her joy stick control 
11 B to provide signals to the master camera MD. 
These signals cause the camera to adjust its pan 
and tilt angles to train the optical axis 17A of the 
image and lens assembly 17 of the master camera 
so that this axis intersects the coordinate position 
(36, 32) of the subject. Accordingly, the master 
camera now views the subject and the image of the 
subject appears on the monitor 11 A. The master 
camera MD then calculates the coordinate position 
of the subject S in the plane 2. 

More particularly, FIG. 2 is a side view of the 
premises 1 showing the optical axis 17A of the 
master camera MD intersecting the plane 2 at the 
position of the subject S. The master camera MD 
first calculates via its controller 10 the distance D M o 
in the plane 2 between the master camera MD and 
the subject S using the formula D MD = H M o/Tan 
T'md. where H MD is, as above-indicated, the verti- 
cal height of the master camera MD above the 
horizontal plane 2 and T° MD is the tilt angle of the 
master camera MD. For example, with a tilt angle 
T'md of 28° and a height H MD of 12 feet, the 
distance D MD to the subject is 22.56 feet- 
Referring now to Fig. 3, with the distance Q MD 
known, the master camera MD then, via its control- 
ler to, determines the coordinate position in the 
plane 2 of the subject S relative to the projected 
coordinate position of the master camera in the 
plane. It does this by first determining the master 
camera's adjusted pan angle P°mda- This is de- 
rived by modifying the camera's pan angle P'md 



depending on the quadrant it is in. In the example 
shown in FIG. 3, since the pan angle is in the 
fourth quandrant, 270* is subtracted from the ac- 
tual pan angle to obtain the adjusted pan angle. For 

5 example, with a pan angle P*md of 277 P° MDA = 
277 ° - 270° = 7°. 

The controller 10 of the master camera MD 
then performs three calculations based on .the 
above information. First it calculates the X offset 

w using the formula X = sin(P 0 MDA) " D M d- For 
example, with P° =7 9 and D = 22.56 feet, X = 2.75 
feet. Next the master camera calculates the Y 
offset using the formula Y = X/Tan P ° MDA . For 
example, with P° M da = 7* and X = 2.75 feet, 

75 Y = 22.4 feet. Finally, the controller determines the 
coordinate position of the subject S in the plane 2 
by adding or subtracting the X and Y offsets from 
the x,y stored coordinate position of the master 
camera MD. In the present example, the X coordi- 

20 nate of the subject S = the X coordinate of the 
master camera (39) minus the X offset (2.75) = 
36.25. The Y coordinate of the subject S = the Y 
coordinate of the master camera (54) minus the Y 
offset (22.4) = 31.6. So the coordinate position of 

25 the subject is 36,32 (rounded off). 

The master camera MD then broadcasts the 
coordinate position of the subject S and a desired 
range value to all the slave cameras SD1-SD5. The 
slave cameras SD1-SD5 respond in a similar man- 

30 ner to this broadcast message. Only the response 
of the camera SD2 will be specifically discussed. 

More particularly, the slave camera SD2 first 
determines the distance between its projected po- 
sition in the plane 2 and the received coordinate 

35 position in the plane 2 of the subject S using the 
Pythagorean Theorem. Thus, referring to Fig. 5, the 
slave camera SD2 determines the X and Y offsets 
between itself and the subject S position by cal- 
culating the difference between its own coordinate 

40 position and the coordinate position of the subject 
S. The distance to the subject is then calculated 
using the formula D = sqr root of X 2 + Y 2 . For 
example, with the coordinate position of the subject 
= (36, 32) and the position of a slave camera SD2 

45 = (14, 15), the difference would be X = 22 and 
Y=17. The distance D SD2 between the slave cam- 
era SD2 and the subject. S is then equal the sqr 
root of (22 2 + 17 2 ) = 27.8 feet. 

If the distance from a slave camera to the 

so subject S is determined to be within the desired 
range broadcast by the master camera MD (say a 
radius of 30 feet), the slave camera SD2 deter- 
mines that it must then adjust its pan and tilt 
angles so the optical axis of the camera also inter- 

55 sects the horizontal plane 2 at the coordinates of 
the subject S. 

The slave camera's adjustment of its pan angle 
is again described with reference to Fig. 5. The 
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slave camera SD2, knowing the distance D SD2 to 
the subject S and the offset X can calculate the 
adjusted pan angle P'sda based on the formula 
P° SDA = arcsine of X/Dsd2- For example, with 
D SD2 = 27.8 feet and X = 22, the adjusted Pan angle 
P°sda-52.3 b . Since the subject is in the lower 
right quadrant, 90 e is added to P ° S da to obtain the 
actual pan angle P' SD = 142.3 6 relative to the 
reference vector V re j. 

Referring to Fig. 4, the slave camera SD2 then 
calculates the tilt angle T° SD2 by first calculating 
the direct distance to the subject using the formula 
Z S D2 = sqr root of D 2 SD2 + H 2 SD2 . It then calculates 
the tilt angle using the formula T° SD2 = arcsine of 
H S d2^2 S d2- For example, with D S D2 = 27.8 feet and 
H SD2 = 12, then Z HD2 = 30.28 feet* and the tilt angle 
T ° sd2 - 23.35 ° . 

tt should be noted that any of the cameras in 
the system 1 can be switched to take the role of 
the master camera. The operator at the station 1 1 
can effect this change. 

Also, as above-noted, the master camera 
broadcasts updates of the coordinates of the se- 
lected position (i.e., the subject's position) so that 
the slave cameras in range also follow the subject's 
movement with the master camera. The rate of 
updates transmitted by the master camera can be 
based on the degree of movement of the subject S. 
If the operator is panning and tilting the master 
camera MD to follow the subject, the master cam- 
era will cause broadcast of updates to occur more 
frequently, so that any slave camera can reposition 
itself to maintain a view of the subject. If the 
operator stops the master camera, no further up- 
dates are required. 

Additionally, as can be appreciated, as a sub- 
ject moves around the premises 1, some slave 
cameras which are initially out-of-range may come 
in-range of the subject and thus begin to follow the 
subject with the master camera. When a slave 
camera comes in-range, it reports this condition to 
the station 1 1 which can then automatically connect 
the video from the in-range slave camera to any 
one of the available secondary montiors 11, 11C, 
11D, etc. Conversely, a slave camera which is in- 
range may become out-range in which case it will 
cease to track the subject. Under these circum- 
stances, the out-of-range slave camera also reports 
its out-of-range condition to the station 1 1 . The 
station 1 1 then automatically removes the video of 
the out-of-range slave camera from the secondary 
monitor where it is being displayed, making this 
monitor available for other in-range slave cameras. 

In addition to transmitting information relating 
to the coordinates of the subject S, the master 
camera MD can also broadcast information relating 
to the zooming status of the master camera. The 
slave cameras SD1-SD5, responsive to this infor- 
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mation, can then adjust their own zooming states or 
conditions so that the subject is viewed at approxi- 
mately the same magnification as with the master 
camera. In this manner, if the zooming state of the 

5 master camera is set to wide angle so thai a large 
group of subjects can be tracked through the 
premises, the slave cameras will also be set to a 
wide angle position. Conversely, if the zooming 
state of the master camera is set tight so as to 

10 track a single individual through the premises, the 
slave cameras similarly will have a tight zoom 
setting. Still further, the master camera can broad- 
cast information regarding its focus state to the 
slave cameras. 

75 The station 1 1 can be provided with a graphics 

capability which, based on the coordinate position 
of a subject, locates an icon (graphical representa- 
tion) of the subject on a floor plan of the premises 
1 that is displayed on the station monitor. This 

20 would indicate the location of the subject relative to 
the floor plan of the premises. 

In all cases it is understood that the above 
described arrangements are merely illustrative of 
the many possible specific embodiments which 

25 represent applications of the present invention. Nu- 
merous and varied other arrangements can readily 
be devised in accordance with the principles of the 
present invention without departing from the spirit 
and scope of the invention. 

30 

Claims 

1. A camera surveillance system for providing 
visual surveillance of a location, comprising: 

35 a master adjustable camera means having 

an adjustable optical axis, said master adjust- 
able camera means selecting a position in said 
location along said adjustable optical axis of 
said master adjustable camera means; 

40 communication means for communicating 

information relating to said selected position; 
and 

one or more slave adjustable camera 
means, each particular slave adjustable carri- 
es era means having an adjustable optical axis 
and being responsive to said information re- 
lated to said selected position communicated 
by said communication means for adjusting 
the adjustable optical axis of the particular 
so slave adjustable camera means. 

2. A camera surveillance system in accordance 
with claim 1 wherein: 

said adjusting of the adjustable optical axis 
55 of each particular slave adjustable camera 

means is such as to direct the adjustable op- 
tical axis of the particular slave adjustable 
camera means at said selected position if the 

6 
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distance of the particular adjustable camera 
means to said selected position is equal to or 
less than a predetermined distance; 

and Ihe adjusting of the adjustable optical 
axis of each particular slave adjustable camera 
means is such as to not direct the adjustable 
optical axis of the particular slave adjustable 
camera means at said selected position if the 
distance of the particular adjustable camera 
means, to said selected position is greater than 
said predetermined distance. 

3. A camera surveillance system in accordance 
with claim 2 further comprising: 

a monitoring station responsive to said 
master adjustable camera means and said one 
or more slave adjustable camera means, said 
monitoring station including a primary monitor 
for dsiplaying the image being viewed by said 
master adjustable camera means and one or 
more secondary monitors for selectively dis- 
playing the images being viewed by said one 
or more slave adjustable camera means. 

4. A camera surveillance system in accordance 
with claim 3 wherein: 

said monitoring station includes means for 
automatically enabling displaying of the image 
being viewed by a particular slave adjustable 
camera means on a secondary monitor when 
the distance of the particular slave adjustable 
camera means to the selected position be- 
comes equal to or less than said predeter- 
mined distance. 

5. A camera surviellance system in accordance 
with claim 4 wherein: 

said monitoring station further includes 
means for automatically disabling displaying of 
the image being viewed by a particular slave 
adjustable camera means on a secondary 
monitor when the distance of the particular 
slave adjustable camera means to the selected 
position becomes greater than said preselec- 
ted distance. 

6. A camera surveillance system in accordance 
with claim 1 wherein: 

said adjusting of the adjustable optical axis 
of each particular slave adjustable camera 
means is such as to direct the adjustable op- 
tica! axis of the particular slave adjustable 
camera means at said selected position. 

7. A camera surveillance system in accordance 
with claim 6 wherein: 

said selected position is in a predeter- 
mined horizontal plane in said location. 



8. A camera surveillance system in accordance 
with claim 7 wherein: 

said information includes the relative loca- 
tion of said selected position in said predeter- 
5 mined, horizontal plane. 

9. A camera surveillance system in accordance 
with claim 8 wherein: 

said master adjustable camera means de- 
io fines: a pan angle; a tilt angle; a height relative 

to said predetermined horizontal plane; and a 
relative position with respect to its projection in 
said horizontal plane; 

and said master adjustable camera means 
75 calculates said relative location of said se- 

lected position using said pan and tilt angles, 
said height of said master adjustable camera 
means and said' relative position of said master 
adjustable camera means in said plane. 

20 

10. A camera surveillance system in accordance 
with claim 9 wherein: 

each particular slave adjustable camera 
means, responsive to said information related 

25 to said selected position communicated by 

said communication means, determines a pan 
angle and a tilt angle of the particular slave 
adjustable camera means and adjusts said op- 
tical axis of the' particular adjustable camera 

30 means in accordance with said determined pan 

i and tilt angles, whereby said optical axis of 
said particular slave adjustable camera means 
is made to intersect said selected position. 

35 11. A camera surveillance system in accordance 
with claim 7 wherein: 

said master adjustable camera means de- 
fines: a pan angle; and a tilt angle; 

and said related information includes said 
40 pan and tilt angles. 

12. A camera surveillance system in accordance 
with claim 1-1 wherein: 

each particular slave adjustable camera 

45 means stores information with respect to the 

height of said master adjustable camera 
means relative to said predetermined horizon- 
tal plane and the relative position of said mas- 
ter adjustable cameras projected into said pre- 

50 determined horizontal plane; 

and each particular slave adjustable cam- 
era means uses said height and relative posi- 
tion information and said related information to 
determine a pan angle and a tilt angle of the 

55 particular slave adjustable camera means and 

adjusts said optical axis of the particular slave 
adjustable camera means in accordance with 
said determined pan and tilt angles, whereby 



7 



13 



EP 0 529 317 A1 



14 



said optical axis of said slave adjustable cam- 
era means is made to intersect said selected 
position. 

13. A camera surveillance system in accordance 
with claim 1 further comprising: 

control station means for causing said 
master adjustable camera to select said posi- 
tion. 

14. A camera surveillance system in accordance 
with claim 1 wherein: 

said related information includes focus in- 
formation of said master adjustable camera 
means. 

15. A camera surveillance system in accordance 
with claim 1 wherein: 

said related information includes zoom in- 
formation of said master adjustable camera 
means. 

16. A method for providing visual surveillance of a 
location, comprising: 

selecting with a master adjustable camera 
means having an adjustable optical axis, a 
position in said location along said adjustable 
optical axis of said master adjustable camera 
means; 

communicating information relating to said 
selected position; and 

responsive to said communicated informa- 
tion related to said selected position, adjusting 
the adjustable optical axis of one or more slave 
adjustable camera means. 

17. A method in accordance with claim 16 
wherein: 

said adjusting of the adjustable optical axis 
of each particular slave adjustable camera 
means is such as to direct the adjustable op- 
tical axis of the particular slave adjustable 
camera means at said selected position if the 
distance of the particular adjustable camera 
means to said selected position is equal to or 
less than a predetermined distance; 

and the adjusting of the adjustable optical 
axis of each particular slave adjustable camera 
means is such as to not direct the adjustable 
optical axis of the particular slave adjustable 
camera means at said selected position if the 
distance of the particular adjustable camera 
means to said selected position is greater than 
said predetermined distance. 

18. A method in accordance with claim 17 further 
comprising: 

displaying at a monitoring station on a 



primary monitor the image being viewed by 
said master adjustable camera means and se- 
lectively on one or more secondary monitors 
the images being viewed by said one or more 
5 slave adjustable camera means. 

19. A method in accordance with claim 18 
wherein: 

said step of displaying includes automati- 
io cally enabling displaying the image being 

viewed by a particular slave adjustable camera 
means when the distance of the particular 
slave adjustable camera means to the selected 
position becomes equal to or less than said 
75 predetermined distance. 

20. A method in accordance with claim 19 
wherein: 

said step of displaying further includes 
20 automatically disabling displaying of the image 

being viewed by a particular slave adjustable 
camera means on a secondary monitor when 
the distance of the particular slave adjustable 
camera means to the selected position be- 
25 comes greater than said predetermined dis- 

tance. 

21. A method in accordance with claim 16 
wherein: 

30 said adjusting of said adjustable optical 

axis of each particular shave adjustable cam- 
era means is such as to direct the adjustable 
optical axis of the particular slave adjustable 
camera means at said selected position. 

35 

22. A method in accordance with claim 21 

wherein: 

said selected position is in a predeter- 
mined horizontal plane in said location.. 

40 

23. A camera surveillance system in accordance 
with claim 22 wherein: 

said information includes the relative loca- 
tion of said selected position in said predeter- 
45 mined horizontal plane. 

24. A method in accordance with claim 23 
wherein: 

said master adjustable camera means de- 
50 fines: a pan angle; a tilt angle; a height relative 

to said predetermined horizontal plane; and a 
relative position with respect to its projection in 
said horizontal plane; 

and said method further includes said 
55 master adjustable camera means calculating 

said relative location of said selected position 
using said pan and tilt angles, said height of 
said master adjustable camera means and said 
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25. 



26. 



relative position of said master adjustable cam- 
era means in said plane. 

A melhod in accordance with claim 24 
wherein: 

said method further includes each particu- 
lar slave adjustable camera means, responsive 
to said communicated related information, de- 
termining a pan angle and a tilt angle of the 
particular slave adjustable camera means and 
adjusting said optical axis of the particular 
slave adjustable camera means in accordance 
with said determined pan and tilt angles, 
whereby said optical axis of the particular 
slave adjustable- camera ^ means is made to 
intersect said selected position. 

A method in accordance with claim 22 
wherein: 

said master adjustable camera means de- 
fines: a pan angle; and a tilt angle; 

and said related information includes said 
pan and tilt angles. 



30. 



27. 



in 



A method 
wherein: 

each particular slave adjustable camera 
means stores information with respect to the 
height of said master adjustable camera 
means relative to said predetermined horizon- 
tal plane and the relative position of said mas- 
ter adjustable cameras projected into said pre- 
determined horizontal plane; 

and said method further includes each par- 
ticular slave adjustable camera means, using 
said height and relative position information 
and said relative information, determining a 
pan angle and a tilt angle of the particular 
slave adjustable camera means and adjusting 
said optical axis of the particular slave adjust- 
able camera means in accordance . with said 
determined pan and tilt angles, whereby said 
optical axis of the particular slave adjustable 
camera means is made to intersect said se- 
lected position. 



28. A method in accordance with claim 16 further 
comprising: 

remotely causing said master adjustable 
camera means to select said position. 

29. A method in accordance with claim 16 
wherein: 

said related information includes focus in- 
formation of said master adjustable camera 
means. 



A method in accordance with claim 16 
wherein: 

said related information includes zoom in- 
(ormalion of said master adjustable camera 
means. 
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